Oxidative damage and metabolic dysfunction in experimental Huntington's disease: selective vulnerability of the striatum and hippocampus.
The etiology of neuronal death in neurodegenerative diseases, including Huntington's disease (HD), is still unknown. There could be a complex interplay between altered energy metabolism, excitotoxicity and oxidative stress. Unilateral administration of quinilonic acid (QA), NMDA agonist, in rat striatum in a single dose of 150 nM was used as a model of HD. The other two groups of animals were pretreated immediately before QA application with nerve growth factor (NGF) and fibroblast growth factor (FGF), respectively. Control group was treated with 0.9% NaCl in the same manner. Content of total glutathione was not altered in the striatum and hippocampus of QA-treated animals, as well as in the groups pretreated with neurotrophic factors (NF), compared to controls. Content of reduced glutathione, a key antioxidant, was mutually depleted in the striatum and hippocampus of each experimental group. The reduced/total glutathione ratio was decreased in the QA-treated animals, but nearby or over the controls in each structure of the NF-treated groups. These results support the hypothesis that oxygen-free radicals contribute to the excitotoxic neuronal injury, and also that NF could be the potential neuroprotective agents in HD. Moreover, activity of cytochrome c oxidase, the last component in the mitochondrial respiratory chain, was mutually increased in each structure of QA-treated animals. This increase was less pronounced in the NF-treated groups. Striatal lesions led to the loss of tonic inhibitory inputs to the globus pallidus with consequent increase in the activity of GABAergic efferent pallidal neurons, suggesting that NF could functionally repair the altered striopallidal pathway.